IMAGE SENSOR DEVICE USING THIN FILM LIGHT SOURCE 



BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The present invention relates to an image sensor 
device, more particularly to an image sensor device of 
fully contact type which is installed in an image input 
device such as a facsimile or a hand-held scanner. 

2. Description of the Related Art: 

As an image sensor device, there heretofore 
been image sensors of the fully contact type which are 
installed in a small sized image input device such as a 
facsimile or a hand-held scanner, and various struc- 
tures of image input devices have been known. Among 
these image sensors, a thin film light source of plane 
radiation type has been used as means for further 
achieving a reduction in a size of the image sensor 
devices. For the image sensor device using such thin 
film light source, various structures have been known. 
Such a typical image sensor device will be described 
below. 

Japanese Patent No. Showa 59-41629 discloses a 
first conventional example in which an image sensor is 
used. Fig. 1 is a ^^trtiro view showing a configu- 
ration of an image sensor device of the first conven- 
tional example. 




The image sensor device consists of an optical 
fiber collection member 1201 composed of a plurality of 
bundled optical fibers 1202; an illumination unit 1204 
utilizing electroluminescence (EL); photoelectric 
5 conversion elements 1203 utilizing a thin film semicon- 

ductor such as amorphous silicon (a-Si); and a light 
blocking unit 1205- In Fig.l, although only three 
photoelectric conversion elements 1203 are shown, 
actually the photoelectric conversion elements 1203 of 
10 such structures are sequentially arranged in a arrange- 

ment direction. The number of the photoelectric 
conversion elements ranges from several hundreds to 
several thousands . 

Next, an operation of the image sensor device will 
15 be described. Light emitted uniformly from the illumi- 

nation unit 1204 travels through the optical fibers 
1202 to reach a document 1290. The reflected light 
from the document 1290 partially travels through the 
inside of the document and a small gap between the 
20 document and the optical fiber collection member 1201, 

and passes through the inside of the optical fiber 
1202. This reflected light is detected by the photo- 
electric conversion element 1203. Brightness informa- 
tion for one line of the document can be obtained from 
25 an output from the plurality of photoelectric 

conversion elements arranged on a line. By recording 
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the information while continually moving the document 
in parallel, reading out for the document is conducted. 
If the light from the illumination unit 1204 is inci- 
dent on the photoelectric conversion 1203, contrast of 
5 the image read out from the document is deteriorated. 

This is prevented by the light blocking unit 1205 which 
prevents light from being directly incident on the 
photoelectric conversion element 1203. Moreover, the 
optical fiber collection member 1201 also functions as 
10 a supporter for the photoelectric conversion element 

1204 formed by thin film processes. 

Japanese Patent Laid Open No. Heisei 7-58910 
discloses a second conventional example in which an 
image sensor such as a CCD and a MOS type sensor, 
15 formed of crystalline silicon, is used. Fig. 2 is a 

section view showing a configuration of an image sensor 
device of the second conventional example. 

This image sensor device is constructed such, that 
on a supporting body in which optical fiber array 1301 
20 is sandwiched between opaque glass substrate 1302 and 

transparent glass substrate 1303, an image sensor chip 

1305 such a CCD is mounted interposed by adhesion layer 
1309 in such a way that light receiving element array 

1306 faces the document. At this time, the image 

25 sensor chip 1305 is electrically coupled to an external 

circuit (not shown) by a circuit conductive layer 1308, 
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formed on the opaque glass substrate 1302, and an 
electrode 1307. Moreover, an illumination unit 1310 
utilizing electroluminsecence (EL) is arranged, close 
to the light receiving element array 1306, on an upper 
5 portion of the transparent glass plate 1303. A light 

blocking layer 1304 is provided on the surface of the 
transparent glass substrate 1303 on the document side. 

Next, an operation of the image sensor device of 
the second conventional example will be described. 
10 Light emitted from the illumination unit 1310 passes 

through the transparent glass plate 1303 to be incident 
, on the side surface of the optical fiber array 1301. 
In The light illuminates the document, located at the place 
facing the light receiving element array 1306. The 
15 reflected light from the document passes through the 

optical fiber array 1301 so that it is detected by the 
light receiving element 1306. 

The two conventional examples described above use 
the optical fiber collection member. A conventional 
20 example using no optical fiber collection member will 

be described as a third conventional example. The third 
conventional example is an image sensor device dis- 
closed in Japanese Patent Application Laid Open No. 
Showa 62-27975. Fig. 3 is a sectional view showing a 
25 configuration of the image sensor device of the third 

example . 
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The image sensor device of the third conventional 
example is constituted such that a sensor section 1410 
and an illumination section 1420 are^in parallel f^rmetf 
on a glass substrate 1401, both being close to each 
other. The sensor section 1410 is constituted by 
arranging an a-Si layer 1403 between a bottom electrode 
1402 and a transparent electrode 1404 and the illumina- 
tion section 1420 is constituted by arranging an EL 
element 1406 formed of a thin film between an electrode 
1405 and a transparent electrode 1407. 

Next, an operation of the image sensor device of 
the third conventional example will be described. 
Light emitted from the illumination section 1420 toward 
a document 1490 passes through a protection layer 1408 
to irradiate the document 1490. The reflected light 
from the document 1490 is partially detected by the 
sensor section 1410, thereby obtaining brightness 
information of the document 1490. 
I The conventional examples havi«g- being explained 

y _ift-the- above have the constitution that the illumina- 
tion section and the sensor section are arranged close 
to each other on the same plane. A conventional exam- 
ple in which both illumination and sensor sections are 
stacked will be shown as a fourth conventional example. 
The fourth conventional example is an image sensor 
device disclosed in Japanese Patent Application No. 
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Heisei 5-344280. Fig. 4 is a sectional view showing 
the constitution of the image sensor device of the 
fourth conventional example. 

The image sensor device of the fourth conventional 
example is constituted by stacking a transparent 
substrate 1501 having a light receiving element array 
1502 formed therein and a transparent substrate 1503 
having a dispersion-type EL element 1504 formed therein 
interposed by an adhesive layer 1511, the dispersion- 
type EL element 1504 being composed of a transparent 
electrode 1505, a light emission layer 1506, an 
insulation layer 1507 and an opaque electrode 1508. In 
the dispersion- type EL element 1504, a light 
transmission window 1510 is formed corresponding to the 
light receiving element array 1502. Since the light 
from the dispersion-type EL element 1504 should not be 
directly incident on the light receiving element array 
1502, a light emission section is covered with a frame 
portion 1509 and the opaque electrode 1508. 

Next, an operation of the image sensor device of 
the fourth conventional example will be described. The 
light emitted from the light emission layer 1506 passes 
through the transparent substrate 1503 to illuminate a 
document 1590. The reflected light from the document 
1590 partially passes through the light transmission 
window 1510. The light having passed through the light 
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transmission window 1510 is detected by the light 
receiving element array 1502, whereby information as to 
brightness of the document can be obtained. 

By combining the conventional components of the 

5 conventional examples described above, specifically, 

according to usage of either the dispersion-type EL 
element or the thin film EL element for the light 
source, usage of either the sensor formed of crystal- 
line silicon such as CCD or the sensor formed of a thin 
10 film semiconductor such as the a-Si for the image 

sensor, and formation by either parallel arrangement of 
the light source section and the sensor section or 
stacking of them, many types of constitutions by 
combination can be available. 

15 With progress of development of an organic EL 

light source, the organic EL light source possesses 
more advantageous features for being mounted on the 
image sensor device because it is formed to be thinner, 
has higher brightness and capable of being driven by 

20 lower voltage than the dispersion-type EL light source. 

Fig. 5 is a exploded perspective view showing an exam- 
ple of the image sensor device inferred from the above 
described conventional examples. 

The image sensor device of Fig. 5 is constituted 

25 by combining an image sensor 1610 and a thin film light 

source 1620, the image sensor 1610 having the structure 
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in which a plurality of photoelectric conversion 
elements 1612 are uniformly arranged on an image sensor 
substrate 1611 and the thin film light source 1620 
having the structure in which a transparent electrode 
1622 is formed on a transparent substrate 1621, a light 
emission layer 162 3 is formed on the transparent elec- 
trode 162 2, and an opaque electrode 1624 having a 
plurality of opening portions 1625 formed corresponding 
to the photoelectric conversion elements 1612 is formed 
on the transparent substrate 1621. 

Fig. 6A and Fig. 6B are drawings for explaining 
the image sensor device in detail. Fig. 6A is a sec- 
tional view of a plane including the opening portion 
1625 and the transparent electrode 1622, and Fig. 6B is 
a bottom view when the thin film light source 1620 and 
the image sensor 1610 are viewed from the document. As 
is shown in Fig. 6A, «**ee the light emission layer 
1623 and the photoelectric conversion element 1612 are 
arranged in parallel in close proximity and stacked 
with adhesive layer 16 30 interposed between them. 
Moreover, as is shown in Fig. 6B, the light incident on 
the surface of the image sensor 1610 facing the thin 
film light source 1620 is shaded by the opaque 
electrode 1624 except for the center portion of the 
photoelectric conversion element 1612. Here, although 
for simplicity of explanation the light emission layer 
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1623 formed of the organic EL element was described as 
a conventional component of the thin film light source 
1620, a device structure which is constituted by stack- 
ing more than two kinds of organic thin films has been 
known as the light emission layer, as is commented in 
literature, for example, "organic light emission 
device", O Plus E, March 1996, pp. 70-75. These 
devices possess sufficient light emission intensity to 
be mounted on the image sensor. 

Next, an operation of this example will be 
described. Light emitted from the light emission layer 
1623 passes through the transparent substrate 1621 to 
illuminate a document 1690. The reflected light from 
the document 1690 partially passes through the trans- 
15 parent substrate 1621 and the opening portion 1625 and 

is detected by the photoelectric conversion element 
1612, whereby information as to brightness of the 
document can be obtained. 

in the conventional image sensor device using the 
thin film light source, it is difficult to input an 
image thereinto with a high resolution. Moreover, 
since a power consumption of the light source can not 
be decreased, it is difficult to install the image 
sensor device into a portable equipment. The reason 
25 for this will be described below. 

In general, the thin film light source of surface 
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light emission type possesses the directivity that it 
radiates light with the maximum intensity toward the 
vertical direction and radiates light with lower inten- 
sity as an angle with respect to the vertical direction 
increases. Therefore, the portion in the document 
facing the light emission section of the thin film 
light source is illuminated most strongly, and the 
periphery of that portion is illuminated with lower 
intensity. Moreover, since the reflected light from 
the document is in general diffused light, the light is 
reflected toward various directions. Among the light 
reflected, only the light reflected toward the photo- 
electric conversion element is alone detected. There- 
fore, the closer the portion of the document is to the 
15 photoelectric conversion element, the higher the proba- 

bility of the reflected light being incident on the 
photoelectric conversion element. 

Therefore, in the conventional example using no 
optical fiber collection member, an output from the 
20 photoelectric conversion element will reflects bright- 

ness information for a portion of the document, such as 
from the portion facing the illumination section to the 
periphery around that portion, and the portion facing 
the photoelectric conversion element to the periphery 
25 around that portion. With such circumstances it is 

impossible to input an image with a high resolution. 
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In the conventional examples of Figs. 1 and 2 
using the optical fiber collection member, the 
reflected light from the portion other than that of the 
document facing the photoelectric conversion element is 
excluded. Specifically, the reflected light from the 
place facing the illumination section capable of 
performing illumination with most effectiveness can not 
be utilized. Moreover, also in the conventional exam- 
ple using no optical fiber collection member, the light 
emitted from the thin film light source is reflected by 
the document so that the proportion of the light inci- 
dent on the photoelectric conversion element is small. 
Specifically, a large majority of emitted light is 
wasted. Since a signal of sufficient quantity can not 
15 be obtained under such circumstances, measures to 

increase the quantity of light emission from the light 
source such as an enlargement of an area of the light 
emission section or an increase in a voltage to be 
applied to the EL element are taken. Since such ac- 
tions result in increasing the power consumption of the 
light source, it is not compatible with the aim to 
manufacture a small sized image sensor device nor for 
installing an image sensor device into a portable 
equipment. Moreover, if the area of the light emission 
25 section is widened, the resolution of the device is 

deteriorated from the foregoing reasons. 
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As described above, the image sensor device 
utilizing the conventional thin film light source has 
no ability to input the image with a high resolution. 
Furthermore, since the utilization efficiency of the 
light is low, the power consumption of the light source 

can not be reduced. 

in order to improve the image quality of the image 
sensor device and the utilization efficiency of light, 
only the portion of the document to be read should be 
illuminated and the light reflected from other portion 
should as far as possible be excluded. 

SUMMARY OF THE INVENTION 
The object of the present invention is to 
eliminate the drawbacks of the prior art by providing 
an image sensor device which is capable of reading out 
a document with a high resolution, reducing a power 
consumption of a light source and capable of being 
advantageously installed into portable equipment. 

An image sensor device of the present invention, 
which optically reads out a document, comprises an 
image sensor portion having a plurality of light re- 
ceiving elements arranged regularly, each of which 
faces a document to be read out; and a thin film light 
source arranged tightly contacted on the document side 
of the image sensor portion, the thin film light source 
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emitting light toward the document. The thin film 
light source has more than one light emission portion 
corresponding to each of the light receiving elements, 
the light emission portion having an area smaller than 
that of the light receiving element, and the light 
emission portion has a light blocking layer on the 
light receiving element side, and is arranged on a 
lower surface of the light receiving element between 
the light receiving element and the document. 

Furthermore, the thin film light source may 
comprise light emission portion having an area larger 
than that of the light receiving element corresponding 
to each of the light receiving elements, the light 
emission portion may have light blocking layers on the 
15 light receiving element side, and the light blocking 

layer may have more than one opening portion for trans- 
mitting the light from the document to the light 
receiving element. 

Furthermore, in order to irradiate the light 
emitted from the thin film light source onto only a 
specific portion of the document, a light absorption 
unit may be disposed at a portion other than the docu- 
ment irradiation portion between the light emission 
portion and the document. A reflection mirror and a 
25 dielectric mirror may be integrally formed as a conven- 

tional component of the thin film light source, which 
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are interposed by the light emission portion of the 
thin film light source. An optical fiber collection 
member for converting the light to parallel light may 
be disposed between the light emission portion and the 
document . 

Moreover, an optical fiber collection member (for 
converting the light to parallel light) may be disposed 
between the light emission portion and the document and 
optical means for bending the course of the light to 
the predetermined direction may be disposed between the 
optical fiber collection member and the document. This 
optical means should be any of a diffraction grating, a 
micro lens and a V-shaped groove. 

Moreover, a light guiding means may be provided 
for guiding the light emitted by the thin film light 
source to either one light receiving element or to 
specified light receiving elements among the plurality 
of light receiving elements, as well as adjusting means 
for adjusting the sensitivity of the image sensor 
section depending on a signal output detected by the 
specified light receiving element. The light guiding 
means may be a light reflection layer disposed between 
the thin film light source and the document. 

The light emission portion of the thin film light 
source may be composed of a transparent electrode an 
b ^p^feSlectrode and an organic thin film held between 



- 14 - 



h the transparent and c$^| electrode , and the opaque 

electrode may be formed of a material functioning as a 
light blocking layer for the region except for the 
light receiving element of the image sensor portion. 
5 Light blocking means may be disposed at a region other 

than the light receiving element of the image sensor 
portion. The image sensor portion may be either an 
image sensor formed on a silicon wafer or an image 
sensor formed on the transparent substrate by thin film 
10 semiconductor processes. The thin film light source 

may emit lights of a plurality of different colors, and 
an optical fiber collection member may be provided 
between the thin film light source and the document. 

The light emission section of the thin film light 
15 source having an area smaller than that of the light 

receiving element is disposed on the lower surface of 
the light receiving element, and the opening portion is 
disposed at the light emission section having an area 
larger than that of the light receiving element provid- 
20 ed on the lower surface of the light receiving element, 

whereby the light which is incident onto the narrow 
portion of the document at the lower portion of the 
light emission portion is reflected to be incident onto 
the light receiving element right above the document, 
25 resolution of the light receiving element is increased, 

and the power consumption of the light source can be 



- 15 - 



10 



reduced . 

By absorbing light for other than the necessary 
portion by the light absorption unit, by changing the 
light beam to a parallel light by the reflection mirror 
and the dielectric mirror which are integrated togeth- 
er, by changing the light beam to a parallel beam by 
the optical fiber collection member, and by bending the 
course of the light beam, which is made parallel by the 
optical fiber, by optical means the light is concen- 
trated to the predetermined place corresponding to the 
light receiving element. Thus, the reflected light 
from a small area is incident onto the light receiving 
element, thereby increasing resolution of the light 
receiving element. 
15 The light emitted from the light source is guided 

to the specified light receiving element by the light 
guiding means, and the sensitivity of the image sensor 
is adjusted depending on the signal output detected, 
whereby the image sensor performs a stable operation. 
20 By preparing the opaque electrode contacting the 

organic thin film from a material possessing light 
blocking property, it will be unnecessary to provide a 
separate light blocking layer. 

By combining light sources emitting different 
25 colors, color image input with a high sensitivity can 

be realized without a color filter. 
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By arranging the optical fiber collection member 
between the thin film light source and the document, a 
function as a supporter for the image sensor can be 
obtained, as well as a function to protect other struc- 

tural members . 

The above and other object, features, and advan- 
tages of the present invention will become apparent 
from the following description based on the accompany- 
ing drawings which illustrate an example of a preferred 
embodiment of the present invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view showing a constitu- 
tion of a first conventional image sensor. 

Fig. 2 is a sectional view showing a constitution 
15 of a second conventional image sensor. 

Fig. 3 is a sectional view showing a constitution 
of a third conventional image sensor. 

Fig. 4 is a sectional view showing a constitution 
of a fourth conventional image sensor. 

Fig. 5 is an exploded perspective view showing an 
example of an image sensor device inferred from the 
conventional examples . 

Fig. 6A is an explanatory view showing the image 
sensor device of Fig. 5 in detail, and a sectional view 
25 of a plane including an opening portion and a transpar- 
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ent electrode. 

Fig. 6B is an explanatory view showing the image 
sensor device of Fig. 5 in detail, and a bottom surface 
view when a thin film light source and an image sensor 
are viewed from a document side. 

Fig. 7 is an exploded perspective view showing a 
constitution of an image sensor device of a first 
embodiment . 

Fig. 8A is an explanatory view showing the image 
sensor device of Fig. 7 in detail, and a sectional view 
of a plane including a light emission layer, a trans- 
parent electrode and an opaque electrode. 

Fig. 8B is an explanatory view showing the image 
sensor device of Fig. 7 in detail, and a bottom surface 
15 view when a thin film light source and an image sensor 

are viewed from a document side. 

Fig. 9A is an explanatory view showing an image 
sensor device of a second embodiment in detail, and a 
sectional view of a plane including a light emission 
layer, a transparent electrode and an opaque electrode. 

Fig. 9B is an explanatory view showing the image 
sensor device of the second embodiment in detail, and a 
bottom surface view when a thin film light source and 
an image sensor are viewed from a document side. 
25 Fig. 10 is a sectional view showing a structure of 

an image sensor device of a third embodiment of the 
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present invention. 

Fig. 11 is a sectional view showing a structure of 
an image sensor device of a fourth embodiment of the 
present invention. 
5 Fig. 12 is a sectional view showing a structure of 

an image sensor device of a fifth embodiment of the 
present invention. 

Fig. 13 is a sectional view showing a structure of 
an image sensor device of a sixth embodiment of the 
10 present invention. 

Fig. 14 is a sectional view showing a structure of 
an image sensor device of a seventh embodiment of the 
present invention. 

Fig. 15 is a sectional view showing a structure of 
an image sensor device of a eighth embodiment of the 
present invention. 

Fig. 16 is a sectional view showing a structure of 
an image sensor device of a ninth embodiment of the 
present invention. 

Fig. 17 is a sectional view showing a structure of 
an image sensor device of a tenth embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
A first embodiment of the present invention will 
25 be described with reference to Figs. 7 and 8. Fig. 7 
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is an exploded perspective view showing a constitution 
of an image sensor used as an image input device such 
as a facsimile or a hand-held scanner, shown in the 
first embodiment. 

This image sensor device is constituted by a 
combination of an image sensor 110 in which a plurality 
of photoelectric conversion elements 112 are arranged 
regularly on an image sensor substrate 111 with a thin 
film light source 120. Here, the image sensor 110 may 
be one such as a CCD or a MOS type sensor, formed on a 
crystalline silicon wafer. Or else, the image sensor 
110 may be one such as amorphous silicon, formed on an 
insulating substrate by means of thin film semiconduc- 
tor processes. Moreover, the thin film light source 
15 120 is constituted in the following order. Specifically, 

first, corresponding to the center of a photoelectric 
conversion element 112, a comb-tooth shaped transparent 
electrode 122 is formed of an oxide material such as 
InSn on a transparent substrate 121; secondly, a light 
emission layer 123 formed of an organic EL film is 
formed on a comb-shaped projection portion; and 
thirdly, an opaque electrode 124 formed of an opaque 
material such as aluminum is formed on the light emis- 
sion layer 123. The two electrodes are insulated by 
25 the light emission layer 123. Fig. 8A is an explanato- 

ry view of the image sensor device of Fig. 7 showing it 
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in detail. Specifically, Fig. 8A is a sectional view 
of a plane including the light emission layer 123, the 
transparent electrode 122 and the opaque electrode 124. 
Fig. 8B is a bottom surface view showing an appearance 
when the thin film light source 120 and the image 
sensor 110 are viewed from the document side. As shown 
in Fig. 8A, the thin film light source 120 and the 
image sensor 110 are stacked interposed by an adhesive 
layer 130 so as to dispose the light emission layer 123 
at the center of the photoelectric conversion element 
112. Here, to show some numerical examples, for an 
image sensor of for example 200 dpi, a pitch of the 
photoelectric conversion element 112 is 125 microns. 
An area of the photoelectric conversion element 112 is 
about 100 x 100 microns. An area of the light emission 
section in the light emission layer 123 is determined 
by considering the quantity of light emission and the 
sensitivity of the image sensor 110. For a distance in 
a thickness direction, the transparent substrate 121 is 
set to be about 50 microns, and the adhesive layer 130 
is set to be less than several microns. Moreover, the 
thickness of the electrodes 122 and 124 of the thin 
film light source 121 and the light emission layer 123 
is 1 micron or less in total. The thickness of the 
25 image sensor 110 ranges from several hundred microns 

to at least about 1mm. Therefore, the image sensor 
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device having the thickness of about 1mm in total, 
which is very small in size, can be obtained. 

An image reading-out operation of this embodiment 
described above will be explained. The portion of the 
light emission layer 123 between the transparent elec- 
trode 122 and the opaque electrode 124 alone emits 
light. Specifically, as shown in Fig. 8B, in this 
embodiment, the light emission portion of the thin film 
light source 120 is limited to the place facing the 
center of the photoelectric conversion element 112. 
The light emitted from these light emission portions 
passes through the transparent substrate 121 to illumi- 
nate limitedly the portion of the document 190 closest 
to the corresponding photoelectric conversion element. 
15 The reflected light from the document 190 passes 

through the transparent substrate 121 and detected by 
the photoelectric conversion element 112 corresponding 
to this light emission portion, whereby information as 
to brightness of the document can be obtained. In this 
embodiment, the photoelectric conversion elements 112 
detecting the reflected lights from the document and 
the light emission portion, respectively, correspond to 
each other. However, one photoelectric conversion 
element may correspond to the plurality of light 
25 emission portions. Moreover, the portion of the 

document 190 which is illuminated most strongly almost 
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agrees with the portion of the document 190 facing the 
photoelectric conversion element 112. 

As described above, in this embodiment, the 
portion of the document to be read out is limitedly 
illuminated, whereby the photoelectric conversion 
device disposed closest to that portion can detect the 
reflected light effectively. Therefore, by installing 
the image sensor device shown in this embodiment into 
an image reading-out device and the like, it will be 
possible to read out the image with a high resolution. 
Moreover, since the probability of incidence of the 
reflected light onto the photoelectric conversion 
element is high, the quantity of light emission of the 
light source can be reduced and the power consumption 
15 can be suppressed to be little. 

It should be noted that although the shape of the 
light emission portion of this embodiment is rectangu- 
lar, for example, circular or polygonal light emission 
portion can achieve similar effects. The present 
invention gives no limitation to the detailed shape of 
the light emission portion. For example, an opening 
may be provided in the light emission portion and the 
light emission portion may be disposed so that the 
entire surface of the photoelectric conversion element 
corresponding to it is covered. Such a second embodi- 
ment of the present invention will be shown in Figs. 9A 
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and 9B. Fig. 9A is an explanatory view showing an 
image sensor device of the second embodiment in detail, 
and Fig. 9A is a sectional view of a plane including a 
light emission layer 223, a transparent electrode 222 
and an opaque electrode 224. Fig. 9B is a lower sur- 
face view of the device showing an appearance when a 
thin film light source 220 and an image sensor 210 are 
viewed from a document side. 

The transparent electrode 222 of this thin film 
light source 220 has a projected portion in almost the 
same shape as that of the photoelectric conversion 
element 212. The light emission layer 223 has a width 
equal to that of the photoelectric conversion element 
212 or more. The opaque electrode 224 has a projected 
15 portion having almost the same shape as that of the 

photoelectric conversion element 212, and comprises a 
plurality of rectangular opening portions 225. 

Next, a image reading-out operation of the embodi- 
ment constituted as above will be described. The 
20 portion of the light emission layer 223 between the 

transparent electrode 222 and the opaque electrode 224 
serves as a light emission portion. The light emitted 
from the light emission portion passes through the 
transparent substrate 221, and illuminates the portion 
25 of the document 290 closest thereto. The reflected 

light from that portion of the document 290 passes 
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through the transparent substrate 221 and the opening 
portion 225 of the opaque electrode 224 to be detected 
by the photoelectric conversion element 212. An area 
of the opening portion 225 is determined by considering 

5 the intensity of the light emission of the light source 

and the sensitivity of the image sensor 210. The 
effects of this embodiment are the same as those of the 
first embodiment . 

Fig. 10 is a sectional view showing a structure of 

10 an image sensor device of a third embodiment of the 

present invention. The image sensor device of the 
third embodiment comprises a light absorption layer 326 
on the surface of the document side of the transparent 
substrate 321, in addition to the conventional compo- 

15 nents of the conventional example of Fig. 6A. The 

light absorption layer 326 has an opening portion 327 
corresponding to the shape of the photoelectric conver- 
sion element 312, and the opening portion 327 is formed 
by ordinary photograph steps such as photolithograpy 

20 using a resist to which black paint is mixed. 

Next, an operation of the device of this embodi- 
ment will be described. The light emitted from the 
light emission layer 323 with a certain directivity 
illuminates limitedly the portion of the document 

25 corresponding to the opening portion 327. The reflect- 

ed light from the document partially passes through the 
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opening portion 325 and detected by the photoelectric 
conversion element 312. Also in this embodiment, since 
the document is partially illuminated, it is possible 
to input the image with a high resolution. It should 
5 be noted that the utilization efficiency is the same as 

those of the conventional examples in Figs. 5 and 6. 

Fig. 11 is a sectional view showing the structure 
of an image sensor device of a fourth embodiment of the 
present invention. The feature of the image sensor 
10 device of this embodiment is that a thin film light 

source 420 emits a beam of light similar to a parallel 
beam of light. As such beam of light was reported in 
the document "Strong Directivity Light Emission from 
Small Optical Resonator Type Organic EL Device", 
15 (Collected Materials of Spring Conference, 1996, Ap- 

plied Physic Society, 27a-SY-30), it has been known 
that the image sensor device can be formed by producing 
a resonator structure in which a transparent electrode 
functions as a dielectric mirror and an opaque elec- 
20 trode functions as a reflection mirror, in a stcructure 

in which an organic thin film is held between the 
transparent electrode and the opaque electrode. 

In Fig. 11, a thin film light source 420 consists 
of a dielectric mirror 432 serving also as a transparent 
25 electrode, a light emission layer 423 formed of an 

organic thin film and a reflection mirror 431 serving 



- 26 - 



10 



15 



25 



also as a opaque electrode. 

Next, an operation of the thin film light source 
of Fig. 11 will be described. Parallel light emitted 
from the light emission layer 423 limitedly illuminates 
the portion of a document facing the light emission 
layer 423. The part of the reflected light from the 
document which passes through the opening portion 425 
is detected by the photoelectric conversion element 
412. Also in this embodiment, since the document is 
partially illumintated limitedly, it is possible to 
input the image with a high resolution. It should be 
noted that the device of Fig. 11 is the same as the 
conventional examples of Figs. 5 and 6, as to the utili- 
zation efficiecy of light. 

Fig. 12 is a sectional view showing the structure 
of an image sensor of a fifth embodiment. For the 
conventional example of Fig. 6A, the image sensor of 
Fig. 12 has a feature that a thin film light source 520 
composed of a transparent electrode 522, a light emis- 
sion layer 523 and an opaque electrode 524 is formed on 
an optical fiber collection member 540, and a transpar- 
ent substrate 561 is inserted between a document and 
the optical fiber collection member 540. Here, the 
optical fiber collection member 540 is constituted by 
combining an optical fiber 541 of a small numerical 
aperture and an optical fiber 542 of a large numerical 
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aperture, the optical fiber 541 being arranged so as to 
face the light emission layer 523 and the optical fiber 
542 being arranged so as to face the photoelectric 
conversion element 512. Since the distance in a thick- 
ness direction for the optical fiber collection member 
540 and the image sensor 510 is less than 1mm and at 
least about 50 microns for the transparent substrate 
56 1, the distance is less than 2mm in total. 

Next, an operation of the image sensor of Fig. 12 
will be described. The light emitted from light emis- 
sion layer 523 , arranged in such a way that each of an 
element light with an angle of incident greater than 
that decided by the numerical aperture of the optical 
fiber 541, is either absorbed by a wall of the optical 
15 fiber or leaks to the outside, so that the light is not 

transmitted through the optical fiber. As a result, 
the light transmitted through the optical fiber 541 is 
only the light incident at an incidence angle less than 
a predetermined angle. Therefore, by selecting an 
20 optical fiber of a sufficiently small numerical 

aperture, the beam of light similar to parallel beam of 
light can be produced, and the beam of light similar to 
parallel beam of light limitedly illuminates the part 
of the document facing the light emission portion. The 
25 light reflected by the document is partially transmit- 

ted through the optical fiber 542, and detected by the 
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photoelectric conversion element 512. Also in this 
embodiment, since the part of the document is limitedly 
illuminated, it is possible to input the image with a 
high resolution. It should be noted that as to the 
5 utilization of light, the image sensor of this embodi- 

ment is the same as the conventional examples of Figs. 
5 and 6 . 

Fig. 13 is a sectional view showing the structure 
of an image sensor of a sixth embodiment of the present 

10 invention. The image sensor of this embodiment has a 

feature that instead of the transparent substrate 221 
of the second embodiment of the present invention shown 
in Fig. 9A, a thin film light source composed of a 
transparent electrode 622, a light emission layer 623 

15 and an opaque electrode 624 is formed on an optical 

fiber collection member 640. Here, since illumination 
for a document and transmitting of reflected light are 
conducted by the same optical fiber 64 3, the same 
effects as those of the second embodiment of the 

20 present invention of Fig. 9 can be obtained, also in 

this embodiment. In addition, since the optical fiber 
collection member 640 functions as a supporter for the 
image sensor 610, there is also a merit that the number 
of parts concerning the supporter can be reduced when 
25 the image sensor device of the present invention is 

installed into an image input device such as a facsim- 
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ile and hand-held scanner. Moreover, since the optical 
fiber collection member 640 functions as a protection 
member for other conventional members, the image sensor 
device of this embodiment has a strong resistance to 
5 damages from a surface contacting with the document. 

Fig. 14 is a sectional view showing the structure 
of an image sensor of a seventh embodiment of the 
present invention. The image sensor of this embodiment 
has a feature that a diffraction grating 762 is 
10 inserted between the transparent substrate 561 and the 

optical fiber collection member 540 of the fifth 
embodiment of the present invention of Fig. 12. 

Next, an operation of the image sensor of this 
embodiment will be described. Similar to the fifth 
15 embodiment, light analogous to parallel light is trans- 

mitted through an optical fiber 741. A diffraction 
light of a high order produced by the diffraction 
grating 762 appears in the direction shown in Fig. 14 
and illuminates a document. The reflected light is 
20 transmitted through an optical fiber 742, and detected 

by a photoelectric conversion element 712. Here, it is 
also possible to input a fingerprints instead of the 
document. Specifically, when a finger tightly 
contacted to the transparent substrate 761 is obliquely 
25 illuminated by a high order diffraction light, total 

reflection conditions are satisfied at an interface of 
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the transparent substrate 761 on the finger side in the 
case where ridges of the finger are not in contact with 
the transparent substrate 761. Thus, the intense 
reflected light is incident onto the optical fiber 742. 
5 On the contrary, where the ridges of the finger are in 

contact with the transparent substrate, the total 
reflection conditions are disturbed, the light is 
scattered. Therefore, the scattered light incident 
onto the optical fiber 742 is not intense, little. As 
10 described above, the existence of the ridges of the 

finger, namely, the image of the fingerprint is opti- 
cally enhanced. It should be noted that optical means 
for realizing enhancement of the image of the finger- 
prints utilizing this total reflection is not limited 
15 to the diffraction grating. For example, as is dis- 

closed in Japanese Patent No. 2025659 (U.S. Patent 
5446290) applied by the applicant of the present inven- 
tion, using a reflection mirror provided on the slant 
surface of a V-shaped groove and a micro lens, the 
20 course of parallel light in the vertical direction is 

converted to an oblique direction, whereby enhancing of 
the image of the fingerprints can be similarly real- 
ized. Therefore, the constitution using these optical 
means is considered to be in the scope of the modified 
25 embodiment of the present invention. 

Fig. 15 is an exploded perspective view showing 
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the structure of an image sensor device of an eighth 
embodiment of the present invention. The image sensor 
device of this embodiment has a feature that a reflec- 
tion layer 851 is formed at the position corresponding 
to the specified photoelectric conversion element and 
on the surface of the transparent substrate 121 of the 
first embodiment of the present invention of Fig. 7. 
Moreover, sensitivity adjusting means (not shown) for 
adjusting the sensitivity of an output from the whole 
of the image sensor 810 according to the output from 
this photoelectric conversion element is provided. 

Next, an operation of the image sensor device of 
this embodiment will be described. Similar to the 
first embodiment, the light emitted from the light 
emission layer 823 irradiates the document, and the 
reflected light from the document is detected by the 
photoelectric conversion element 812, whereby reading- 
out for the document is performed. These operations 
are the same as those of the foregoing embodiments. 
However, in case of the specified photoelectric 
conversion element 812 having the reflection layer 851, 
the reflected light from the document does not reach 
this photoelectric conversion element 812, but the 
light from the light source reaches the element 812 
after being reflected by the reflection layer 851. 
Therefore, the output of the photoelectric conversion 
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element 812 is in proportion to the intensity of light 
emission of the light source. Even if the intensity of 
light emission of the light source decreases after the 
use for a long period of time, the operation of the 
5 image sensor device can still be secured by increasing 

the sensitivity of the image sensor 810 according to 
the output of this specified photoelectric conversion 
element 812. 

Fig. 16 is an exploded perspective view showing 
10 the structure of an image sensor of a ninth embodiment 

of the present invention. In the first embodiment of 
the present invention of Fig. 7, the light emission 
layer 123 is subjected to patterning. The image sensor 
of this embodiment has a feature that the light 
15 emission layer 923 is uniformly formed on the entire 

surface of the resultant structure. By simplifying the 
manufacturing steps, it is possible to achieve a reduc- 
tion in manufacturing cost. 

Fig. 17 is an exploded view showing the structure 
20 of an image sensor of a tenth embodiment of the present 

invention. The image sensor of this embodiment has a 
feature that instead of the light emission layer 123 of 
the first embodiment of the present invention of Fig. 
7, a blue light emission layer 1071 is uniformly formed 
25 on the entire surface of the resultant structure, color 

changing layers 1072 (blue to blue), 1073 (blue to 
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green) and 1074 (blue to red) are formed between the 
transparent substrate 1021 and the transparent 
electrode 1022. Moreover, photoelectric conversion 
elements 1012 are provided by three rows, and the same 
5 number of light emission portions are provided corre- 

sponding to them. 

Next, an operation of the image sensor of the 
tenth embodiment of the present invention will be 
described. The blue light emitted from the blue light 
10 emission layer 1071 is converted into, for example, 

green color by the color changing layer 1073 to 
irradiate the document. The reflected light from the 
document is detected by the photoelectric conversion 
element 1012, whereby green color information of the 
15 document is read out. Similarly, information of red 

and blue colors of the document can be obtained by the 
photoelectric conversion element and the light emission 
portion which correspond to these colors. It should be 
noted that illumination light of three colors limitedly 
20 illuminates the parts of the document corresponding to 

the light emission portions. Therefore, since no 
color mixing on the document occurs, it is not neces- 
sary to provide a color filter in the photoelectric 
conversion element. Specifically, since no light 
25 absorption by the color filter occurs, a color image 

input with a high sensitivity can be realized. 
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Moreover, similar to the first embodiment, a high 
resolution image input is possible with a low power 

consumption . 

In the present invention, by providing a light 
emission portion corresponding to each photoelectric 
conversion element, it is possible to limit the illumi- 
nate only a part of the document so that reading-out of 
the document is possible with a high resolution. 

Furthermore, since a power consumption of the 
light source can be reduced by utilizing a light emis- 
sion efficiently, the image sensor device of the 
present invention can be advantageously installed into 
portable type equipments . 

Furthermore, according to the present invention, 
15 by illuminating a finger after changing the course of 

light obliquely, it is possible to enhance the finger- 
prints image contrast by total reflection. 

In addition, light emitted from the light source 
is guided to the specified photoelectric conversion 
element of the image sensor and the sensitivity of the 
image sensor is adjusted depending on the variation of 
the intensity of light emission of the light source, 
whereby it is possible to provide the image sensor 
device which is capable of performing operations 

25 stably. 

According to the present invention, since the 
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image sensor of the present invention has the functions 
as described above and is constituted as described 
above, it is possible to provide an excellent image 
sensor device which did not heretofore exist. 

5 It is understood, however, that although the 

characteristics and advantages of the present invention 
have been set forth in the foregoing description, the 
disclosure is illustrative only, and changes may be 
made in the arrangement of the parts within the scope 

10 of the appended claims. 



- 36 - 



